Levels of tight junction protein CLDND1 are regulated by microRNA-124 in the cerebellum of stroke-prone spontaneously hypertensive rats.
The claudin family shows organ- and tissue-specific expression of individual members. Deficiency or aberrant expression of distinct claudins has been reported to be associated with severe pathophysiological consequences. Claudin domain-containing 1 (CLDND1), also known as claudin-25, shows homology to this family of proteins. Furthermore, serum CLDND1-derived peptide antibody levels are elevated in patients with cerebral infarction, as compared with healthy controls. We previously reported that, in the adult murine brain, CLDND1 is abundantly expressed in the cerebellum in common sites of intracerebral hemorrhage, and CLDND1 levels are transiently decreased after hemorrhagic insult. However, regulation of CLDND1 expression levels in cerebrovascular disease is poorly studied, and most regulatory microRNAs remain to be defined. We assessed its expression level, according to the presence of early signs of cerebrovascular disease, in the brain of stroke-prone spontaneously hypertensive rats (SHRSPs) and investigated the microRNA regulation of Cldnd1 mRNA. We investigated the post-transcriptional regulation of Cldnd1 by examining the subcellular distribution of its mRNA and evaluating its translational regulation by microRNA in human brain endothelial cells (HBECs) and in the brain of SHRSPs. Using bioinformatics, we identified a conserved microRNA-124 (miR-124)-binding site in the 3'-untranslated region of Cldnd1 and demonstrated that miR-124 regulates the translation of Cldnd1 mRNA reporters in a sequence-specific manner in luciferase assays. HBECs transfected with an miR-124 mimic showed decreased levels of CLDND1 mRNA in reverse transcription quantitative PCR. miR-124 levels were markedly lower in SHRSP than in Wister Kyoto rat brains, whereas Cldnd1 mRNA and protein levels were significantly higher. In SHRSP brains, Cldnd1 mRNA levels increased with a decrease in miR-124. Therefore, by interacting with Cldnd1 mRNA, miR-124 influences CLDNL1 levels in the brain, thus playing a role in the development of cerebrovascular disease in SHRSPs.